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(54) METHOD FOR PLANARIZING DEPOSITED FILM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce dishing which 

occurs, when overpolishing of CMP is terminated. 

SOLUTION: A wiring groove 12 is formed in an interlayer 

insulating film 1 1 on a semiconductor substrate 10 and a 

barrier metal layer 13 is formed on the surface of the 

interlayer insulating film 1 1, including the inner face of gggg 

the wiring groove 12. A seed layer of copper 14 is 

formed on the barrier metal layer 13, and the seed layer 

14 is made to grow by electroplating method, and a 

copper film 15 is deposited. Th& first step of CMP is 

performed on the copper film 15 arid' a^planarized copper ! ® s 

film 15A is obtained. The second step of CMP~is^ 

performed on the planarized copper film 15A and ari^ ^ ^ 

embedded wiring 15B is formed. A part, existing on the' ^ ' 

outer side of the wiring groove 12 in the barrier metal 

layer 13, is removed. The thickness of the copper film 15 

is set to 1.6 to 2.0 times the depth of the wiring groove 

12. 
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RATSi^ (5) 3&i»6ti4. 

(5) 

*N„ = S„ (12) 

S(12) £5£ (11) tcRA-TSi. 3*tfJLfta>CM 

PO»iSPSro»ffiSgs,(t) oaior. 

(13) *s»6ft4. 

S.Ct) =S„Xexp(-kh p Vxt) (13) 

[0 0 6 4] <cMP©iit2igisg (.*-j*-wmtm) 
>cMP<DWnm%tmm, cmp om 2 mmcisvfh 

«ffig^S„Ct) «5£ (1) £«tc#A.5„ CMP©I 
2SPfT-li, I3glgpJkW©*MK:W:TaN (j^)T*Z 

?a<KWoceigpr©ff0fi : R T (t) =ot'#m 

<fc^. Si ( 1 ) ti^sS (14) ©«fc5CCftS. 

S,(t)= Sx + R.Ct) ( 1 4) 

CCt, S, .CMP©0lSPg^Tbfci#fC^ 

[ 0 0 6 5 ] 5$ ( 1 4 ) ©W2£H#M t'-Cfifca-T-Si. 

^ad5) timhtiz* 

dS„(t) /d t = dR.(t) /dt (1 5) 

CMP©5&lK»<fc|3J«. 35 ( 1 5) -JcsS (4) . 
(6), <7) *®ffl-rs<h, ^ ( 1 6) 

dS.(t)/dt = kVxp,(t) (16) 

CMP©»lgMJ£l5J«. ^ (17) ^tSMti. 

P T (t)-P.Ct)= h„xSc(t) ( 1 7 ) 

CCT, h 0 ttCMP©*2a»te*j»5Jt085©Brr* 

£. 

[0 0 6 6] CMP©^2gpgtC*Jl,>Ttt. ISSHSKW 
©StffifqiTaN (Myr^^^JB) XttS i (Jg 

P T (t) '»— Sfi: p t 4**rfe«fct». fi£r>T. s; 

(17) tt#5£ (18) ©JiStc&S. 

P.(t) = P T -h o xS 0 (t) (18) 

(1 8) 5:5(16) icRXLxmmni. ^ 
(19) mM-htih. 
= kVP T (19) 



30 



[0 067] St (2 0) (Cftm&ff: : t = 0Oi*. S 
fflL/TffSgtN, ^tfeii, ^ (2 1) ifi%t>ft 

S„Ct)f= S^expC-khoVx t )+ (P T /h 0 )X [ l -exp(-kh 0 Vx t )} 



■A-N 0 = S a -P T /ho (2 1) 

3(21) *SC (2 0) ICRATht. ^tHLfc^CM 
P ©0 2 SPgf ©*MSM S o ( t ) ©5£i Lr. #5$ 
(2 2) *s»6ti*. 
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(22) 

[ o o 6 8 ] mtat #-h»{cssi uwatctt, 

C»3] 

limSo(t)=S2 (23) 
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* 



(2 3) tt, CMPO»2SW«:te^r, ES#iB3fc0* 

S 0 (t)=S 1 Xe)q3(-khoVx t)+S, 
5) 

[0 0 7 0 ] «±<D<k.5tc, CMPO»fl8W«:*5»5 10 

aiaiSpCt) a < i 3) s P (t) =s 0 

Xexp(-kh P Vxt) *cat)$n, CMPCDm2g:Pg 
CC*rW*«WSaiSgCt) tt, St (2 5) J:0, S 
o(t )= S a Xexp(- khoVx t )+S, x[l -exp(- k 
h 0 VX t )} T-^?n^ e 

[ 0 0 7 2 3 H4«, aa©W««FlB«:#5*mi2M©SC 
{fctco<,>r<D*®&<fi£^l,r^£ 0 H4«:*jUt, W&A 

-7-*-£r*£fflR©JSS<hLTtt, OEP*«5.5 Onm 
[0 0 7 3 ] «JjfiLfc<fc5K: % CMP(3D01SB"C«, 

*ffij^«weemoit»cc#or«^r4-*, cm 

[0 074] */c, mB<Dm$&5 5 0 nm<D*§^ v O 

^*c», affiaso*/jMatt i o on marc* or, 

»«©*3*S8 5 0 nm©^ QfflKDJVSstfE 
»/JMBW 3 0 n mISt* ^t, ¥fflffc3»+»«:fTttto 

a(i3) ross (2 5 ) ^j^Mm^ciE^cc^ -f ? 

[0 0 7 5 ]H5lt SaZ>i£#E« 1 5 B (DEISMS* 5 2 
OMm^l fcJSBKM#4 0 0 nmr*4A$->(c 40 
»LrGMP*fr«Cofci*R:*JW*, Simi^&O'W 

£\ «Dt©«3tt7 5 0nmr*r>r, !H«R3t<Z>gE^ 

U j»B:CMP©» 1 SIK)5/a 5 h >1»* 
**ftbUr^S. SIOWS^— H#ft6 0 0nm/m 

i nra«*6, «Mr^oi o»ttwea©i 0 0 n 

mfcffiS*:*. 50 



[0 06 9]^'(23) «(22) fcatfBT*<fc, & 
St (2 4) aPftMl*. 
S 2 =P T /h 0 (24) 

S (2 4) *3C (2 2) «:RAT«5> 4. CMP<Z>KI2® 
Br^RffiSMSoCt) tt^SC (2 5) 6D«t5«:tt4. 
x [1 -exp(- khoVx t )} (2 

[0 07 6] Sf, CMP©»l-a»CCOt>rBi|8r 
£. » 1 Sffir», 4 0 0 n mOfiJJBffiSW:, 6 0#M 
(DIgfc<j: D 2 0 nmOTOlISii^otfc^ 12 

fete am l r 1 » 4 & % m&±m tcrnst* mm<Dm s # 
r*s«w/hsi^*J»*i/Oi. H4«:^r«rtt % fa 

JR0D/*S«2 0 0nm«T^^ o 
[0 0 7 7 ] #«C," CMP©^2SBCC^^rSi|8-r 
»2SBtt, »llWaJs»TLftii*«:38ffl'r*W 

[0078]I5m CMPO*ia»#»7Lfci 
o^|;3SS(5%, 10%, 1 5%) KZ^ffcStfr, 
«-b(c«BLriiSWl*»BI©«Stt2 0 Onmait 

[0 07 9]'H53&>6, ^fiftSn/caiKl 5 AOjW' 

aWsMftTL/fciSfcJBJSSSnS^-f ^»^£1 00 

6o»*J5%eiTT*Si, CMP©3S2KBte*5t,> ' 
r x ^yr^ 3©K/f»0O^K3 5 nmCDiSS 

jwc*^r*gab&wfpsn*a&>6, cmpoii^sw 

3W»TLft:4*Ogai4Urtt5 0 n mJWT**Hr * 
[0 0 8 0 ] Kra©cfc5CC % ^pflKfcSn/cfflJRl 5 A© 

[0 0 8 1 ]S£oT, 7 s -f *5/>^<Da*«WTSfc 
fefctt, ««®WSS:E»ai(DSS (tDJBaS) Oft 
1. 9#{CRjebr, CMP©»ia»W|*Tbfc4* 
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[oo82]^, mi <Dmi>mi&t<a6i>-c mm i 5 
m p com i spgRtfjg 2 tm^^m, o ft o r t «c 

[00 8 3 ] sn i ©iBJij&SKcfc^Ttt, ggji 1 
[0 0 8 4] iff 1 ©jssj&aitcfc^-rw:. mtbih 
[0 0 8 5] mKommmmicis^rit, m%gm 

1 2©if@«: 1 Mm~ 1 0 0 MmHS(Dt5H/5WS L^K 

^-©3*tt, E8$fl 2©iH#l (imj;f) fe/hi* 

tctt. 3Wi*^i>yta{){c, iSSSttfcfilgil 5©Sl®tc 20 

—73. I2JS8S1 2©ifs*u 0 0 dmi!) & 

•5©-c. cMPiczzmmi sow-mittm l< ft&#> 
[0086] (»2 ommmm) err. *«w©»2 © 

(a) ~ (d) SOTS 7 (a) ~ (c) ^#11%*?, 

SHur*. . - 

[0 08 7] Sf, 16 (a)tCftJ;5(C, *Sfi« 30 

R20 ©jitc^ss ttfcriwbaasj: 0 ft smBieaRit 

««*ffl^rB»ai2 2 4«JSUte«. 06 (b) ton 
■T «fe 5 K. 12^?g2 2 ©rtffi*^t?BSi^«J«2 1 ©« 

®K^B«:MoT{f!l^«^t^>^^MJ; t) ft£.^y r 

[0 0 8 8 ] ^CC. 06(c) K^tj; 5 CC. y £ 

y > «fc 0 > A>;r>^B23 ©Jbtcgl «fc (? ft £ 
^-FJB2 4*JgjSLfc«. 136 (d) tc^TJr^tc, 
Sfl¥#-3#ffi(tJ:«5, FJS2 4£J&gi*i±TS5B!2 40 
5£ii?ST5. t<D£ 5 S3R2 5(CtetfSI2 
«*2 2©±SrtCttlS0JHK*2 5 aWJtii. 
[0 0 8 9] JKfC. ffl]«2 5K*H/C. ffi*f«J(CWt>a 

B*ffttr>r. 07 (a) iC^TJ:^^ CTJBI2M2 5 

[0 0 9 0] COiiK. Wlr»@Kj»KRaffil,»J¥BE* 
•eCMP©»l|»*ffft5i % iIW©3ifl=TCMPS 

s— ^gs^arrawjsu-hjws^s©-?. ®i> so 
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WS«#WT?^2 5*^{fc-rSC:<fc*J-C*5. C©fc 
CMP©^iePi*Si^TLfc^*-C«, ¥±I{b©fI 
flC3W»r^S{tSnfcjHJBI2 5 A#f#6ft-2>, 
[0 0 9 1 ] iC5t, Wt^KiSfltRCfiSl^EE*© 
^fr-rcMP^tfft 5 i. &£©¥**btc«:^;f!|-c** 
* 5 . W^U-h^SJcfCftS©-^ ^©Mfti^— 14 

[009 2]-f£ir, ¥±I{bSftfcS10S2 5 AtCttL 

fl="CCMP©»2KW*fTSc-3T\ 07 (b) K^«t 
5 K . ¥S<b i* nfcfil^ 2 5 A CC tett ^icr^m 2 2 ©4f 
ffl'jKffiSE-r-SgP^^^SLT, S5©a»ii*iaK2 5 B 

[0 0 9 3 ] C©«t 5 (Slr^iaiEaMCRiyWC^ffEE* 
T-CMP©l£2|.a!g£:rTft ; 5.i, SfgU- h*^L(r>*| 

asw^-eCMP^tfft^s&^-Jcib^r, SI 
fb§nfc^lS2 5 AtCfcW 513^*2 2 ©J*«C#aET 

SS5#£l&£T£c<fc#s-c*£. c©fc&. CMPof 

2KPg©B#ra*5S< ft^©"C; CMP©^2©Pgt:^ 

[0094] 07(c) {c^-rcfc-5ic v /<yr> 

£;H12 3 (CteWSie««2 2 ©?fffi"J&c#£-<r£g|5:9-£ 
[0 0 9 5 ] f2©HfifIKJ;5t. ffifcHWtcW^W 

^mimmjstifis^^sjj-vchLPiDm 1 a»*ff ft ^ 

r, ¥«<bsnte«ffll2 5A*»fca. «»fi«jK:fiir>ia 
RaaKWK«.»fflE^-CCMP©Sf2SBf=&tfttr>r, 
¥±B<b£ftfcflftt2 5 A 4 B»at 2 2 CDiWBtCS 
SEf5aJ^4IK*-r*A:». »©**a t *lBi^2 5 B© 

[0 0 9 6 ] jSS. ^2©JI»gg(C*J^Tfe. CMP© 
^1KP§«, mHftS*lfc«B2 5ACCteWS^yry 
*^J12 3 ©±{C??«E-r **0 c fc<3^A#< 
fio|3^«2 2©gH$©5 0%KTK:ftS«fc^{ctfftto 
n^CidSJfSb^. CWJ^fCTSi, CMPCDf2 
a«fK:«-i--5W«l*IH*S«t?#S©-C. CMP©^2 

[0 09 7] (SST3 ©Hfi&ftBD «T> *^?i©^3 © 
(a) - (d) RO'09 (a) ~~ (c) 4#MUft*!6 
[0 0 9 8 ] ST. 08 (a) (C^Tct^tC. if^^ftS 

S3 0 ©±(c*s$ n/czi^ba^j: 0 ft zmmmmm 

3 1(c, ^thyv^^^WMF^-Zxy^^- 
Sa5*^l>TBHffll3 2 43K5SLfc«, 08 (b) ICnk 
•r«fc^(C, Sttj»3 2©F*9S%$bSni6«R3 1©* 
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[0 0 9 9 ] ^tc, 08(c) te^-TcfcS tc. 
U > Office J: 0, ^!>7y*;«3 3©_h«:glcfc9&£ 
^FI3 4^MUA ^8 (d) *C7jVr<fc5fc:. 
«JB*o*ffi«:j;0, V-F.JB3 4*J3»3-B'T««3 
5^fS1*^ 0 C©<fc5fc:!r££ v »Bt3 SicbWSK 

[0100] ^c(c, fflH3 5tt2tLTCMP©Hf lKPi 
«T^ot, H7 (a) (CTKTcfc^K:, SJWS^2 5a 
*JWHS*"C¥«<bSnte««2 5 A*»*. 

[0101] jfBn'-; FtcJtfLTa >-r^ -> 3 ^ io 

VS{fc3ft/c^R2 5 Ate»LTCMP©g2 

aWfcffftoT, ^7 (b) k:^-TJ:5«:, ¥*l*tsn 

^iibt, ffi©&8>&&iaK2 5B«n. 

[0102] ^c'(C ; B7 (c) dCTjkT^ 5 CC. 'J T 
$r;WB2 3 {cte»SiaiKlt2 2 ©WB«cffaE-r-5»»* 

[0103] £C3T\ W*>*? F(D3->fr>3-> 
^itt, CMP*frtt5ffF«C ?>ft-t>KriBA^ 20 

£fr ft 5 C t &t J: -o X . SFBa' * f oai^^s-^fc 

5<h v F©JW&W(Eiil3*i*©:Ci IB^*? F 

©****«< WW** S. 

[0104] ^ecr*, fietetctei^Ttt, f©^ 

>Sw t/ 3 — CMP«:fttt5WR:ffft*>ti-T^ 30 
fc. 

[0 10 5] CMPOfTCCn^^^ >>a.r-> 

y*tfa5i", 5FI^'^ F©*ffi©*^%tt»»CM 
P©«f7£ftOC<§asr CMPOWlgWaWT 
UfcB^Cte, SB*-* * F©»ffl«Wt<fcS *1T L SS 
t\ WWM©fi»^#ffii*LrTL*5©T\ CMP 
©SI28|igtctelr>Ttt, WS^~ F©Brt^—tt* s f£i8 

[0 10 6] Cftfcotft/T, n3<DmM&m<D£*)K., 
CMP©miSPg<bCMP©»2SPtiOIH'r, Ig^' 40 
? FtcStLTa^-f ^a^->y*trtt5 CMP© 

s&2sre«::tei>Ttt, v~<DwmmfL&&s$*?2>ffe 

[0107]^ #3©S!tBB»fCteV>Ttt, CMP© 

misreiCMP^^zsKiomccfco-rcMP*— 

CC, CMP©^2|g|^^f^l^j:^e>ri>7 r ^>'3^> ' 50 
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[0108] »3©HJtJBJBtt, » 1 ©S9B&K 

©<£5K, CMP©^lSPg<h^2SPgi^[^D^-C 
werSJfr&i, *2©Xitt&tt©J:9<c, CMP©JH 

1 l£Pg & m 2 gPi £ «ratt-i*fl=rW*T ©w 

-fico >r - * mm -r 4 c £ #-c * £ . 

[0109] (»4©IB»?B«8) «T. *RIB©*4© 

(a) - (d) *#m/a#6«wrs. 

[0110] SJf, H10 (a) (rCTjkT J: 5 CC, ^3£# 

T^gt?fS4 1 ©JSSPCCjgKB5±jl4 2 SrJ&flE-fS. 

[0111] 3CfC, 0 1 0 ( b ) tc^T <t 5 0C % JR-^ 
gt3i4 1 ©rtSP«rdif¥*tt*«4 0 ©ifc^ffifcM 

r,ri{tlfJ:^j:^Si4 3^ ig*fe^H4 3© 
«S »4 1 ©81 3 © 1 . 6 ftp- 2 . 0 fete & 

w*3R^«t»4 1 ©±*«:«fijjBSM4 3 
[0112] yc(c, iemBi4 3K:*ri/rcMP©»ia 

BftfTtt^r, si 0 (c) K5*-rj:9K:. «0JWg£4 
3 a*)W»S#r¥«-ffcStifcS(6IWl4 3A«#^ 0 ' 
[0113] Jfcfc, ¥fflffcSftfc»»BI4 3 A^Slt 
CMP©»2"a»*fTftr>T, HI 0 .(d) K^Tdc5 
6C, TSffcSnftfftKIU 3A0CfcW*3R-T^l!BPl4 1 

[0 1 1 4] W4OHS0&SK »1 ©*J«3&ffi 

IBJWI4 3©«3*3R-¥^(II814 l©i£3© 
1. 6 fig— 2. 0fgCcRSt/Tl>.4ft:«>, x^^^^^^ 7 ' 

[oils]©, mA<omsmm\t % mmmi 3 ©;?$ 

IT, tiM^^C^^0f^^RC>m^^BE^?©^ffT'C 

CWt^BEftOftfr-CCM P ©^ 2 &K*tT*c otW 
I i 0 , CMP ©^ 2 a»© WX tt*MH K: te Ir > TIS^* *^ 

[0116] 

[«?8©J»*3 *»?atc«4»l©itaiR©¥«i{fc*S 
0cJ:5i, »lg»©ffc*»^*6«Tl/fci*©« 
2 0 n maT^JWr * 4 <h »C , » 2 &!*§© 
{l#»KW««:s-rs^rH*fiW^#*©r v fo-> 

> y*»M-r ^ c i *5"c^ ^ 0 

[0 117] *»W«:«*m2©i|WII© 3 FS^. 

jsffiecisi, *ias©^tssaa5w«fc*yt^TSiiW 
awwriiawtTtt^fcr**©^ *■»©¥**# 

wrnnm xwmmit & » z ^©^wjccsset s sp^^t k 
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[01] ( a ) - ( d ) (JIl ®^5lf «l(cg?,if I 

[12] (a) ~ (c) \tm\<omsmmvi^mmm 

[S6] ( a ) ~ ( d ) \xw,2 comifefcmittmzMmm 

B7] ( a ) ~ ( c ) \zm2 (ommmimzmmm 

[0 8] ( a ) - ( d > am3 ommitmic&zmmm 

[0 9] (a) ~ (c) \tmz(D^mmic%i,mmm 20 
<DW-m.< t^m^nm^-rm lit $>z> „ 

[010] ( a ) ~ ( d ) «SI4 ©fOffel^C^SiiS 

[011] (a)~(c) tt«e*©*aia©Tffl{t^a 

©SXS^^T»fM0-C$> S„ 

[012] ( a ) ~ ( c ) «Se*CD*^)!i©¥ffl^*ffi 

[013] ( a ) «a»3A*ieSOS2®atJ^BfM0-C* 
<3. (b) iiti|toJA^lH^(D^©»f®0T'$>^ < , 
[^OSSHJ] 30 

1 0 

1 1 jubm&kb * 
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: 1 2 

13 ^'VT^^^il 
1 4 >*- Kffl 

1 5 mm 

i5A ^±B^k$n^M 

1 5 B a&iA^ME^ 

1 5 a ftJX9gt& 

2 0 

2 1 JINKttjBt 

2 2 m&m 
2 3 'J z^m 
2 4 FH 
2 5 

25 A ¥fifbSttfc«flt 
25B 

2 5a ft)*9gt££ 

3 0 

3 1 mmmm 

3 2 

3 3 ;^J7^^H 
3 4 KS 

3 5 mm 

35 a ^a-ftsn/tfliig 
3 5 b a^jA^ie^ 

3 5a fcJSBSIt 

4 0 

4 1 3K^#ilt7g - 
4 2 SCKUhJl 
4 3 ,ffe*8 

43 a w-mitstitc^mm 
43 b K^&gttrai 

4 3a 
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C^fSliIES3 

'f^l3^12fl4B (200 1. 1 2. 

4) 

[#MEMtJE 1 3 
Si. 

tcEW5^*ii^T*Xg££flttTt»SC£*ifc 

« £ -r zMmm<D^m<t%m. 

i m&R2 3 tWBitMMKOffgH:. IuIBtH©^;*© 

i. 6ffiF«±-ca-3 2. omTKsss.ntusci 

£ -r s aMgg i.K8attcp< iawcpyjB{fctra. 
[»*3i3 3 lutB^ i &m>ittmwffimit, mmm 

**** t r i>m^m i xtf 2 tti B«g©i£g!ft©¥S{b# 

2 0 0 nm&TCC-&S«fc5tcfrft:bftSC ££!|#%£--r 

[ §t ^5 3 ires* 1 a»©f fc^»ww**»jr l tt 

£ £ ©iSiEitS JiS©;? $ ©raft «?>o^tt5 %«TT * 
4 C £ £#® £ -T £ft2j31 1 X« 2 (cfBtftb jM(<D¥ 
Sffc35*6. * 



* mass 6 3 mmm 1 aig<o{b^»wwtg^T ufc 

2 fc§BfE©jtSM©yt§{fc77i£. 

[ W^g7 3 tufas i Wim<o{t^wmmtmum2 

SBcWb^aWWJS £ ©IBXttilES* 2 &Kf ©{ b^tiM 

is a -> y*fra 5 Jim* £ 6 k«*.-c«,> * c £ £#® 

£-T 4fi»«3B 1 X«2 KfBig©*fSH©¥*B<b73iS. 
[ §$^8 3 ffifS«©4SB 1 w m«±T*B.-o 1 0 0 u 
m«TT** C £ £#ft£ T £s»#JB 1 XB 2 tcfB$g© 
*tStJH©¥iI{b:£fe 

[ Wiaeg9 3 HufBjti*lBS?t-C*)€»£it^S5fB*aM 

tufBm2 mmoit^mmmmu: «t 9 . BofBitaj@i«:fcw 

[ fi33g l o 3 mriBiB^?g£mr§B^^£ odbcc* y 

mr§B^' U7v_g ^M«Mb » > » ;usjrg) a c £ 

[ glass 1 1 3 m&mte$&ftmt-e$>z>±&iicm$a 
mmmimmm-c$> o . '■ 

mJlBm2apg©^b^««W»oc 5 fciD, HiriBl^Mtcfcw 

a. 
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